178

NEW APPROACHES TO NUMERACY

FIGURE 33. The eminent geome-
ter H.S.M. Coxeter studying a model.
Coxeter has devoted his life to discov:
ering patterns in shapes.

Building models, in this very concrete sense, is one of the best ways to
unify theory and practice.

Hands-on experimentation is essential. For example, when we make
a cube with our own hands, we gain much more insight into its metric,
combinatorial, and stability properties than if we just look at one. If
instead of cardboard squares we make the cube from plastic straws stuck
in balls of putty or in marshmallows, the cube will wobble. Though less
elegant, the wobbly cube is not a "bad" model. On the contrary, it is
a useful one because it teaches something about rigidity and flexibility.
It also teaches something about the shapes into which the cube can be
transformed while maintaining its combinatorial structure.

Everyone seems to agree that models and "manipulatives" are valuable
tools in the classroom. But too often one hears the lament that "if
only models were introduced early enough, we wouldn't have to use
them later on." This unfortunate attitude masks two implicit but very
inaccurate assumptions. First, that gross morphological shape is the
main thing that we learn from models and that it can all be learned in
elementary school: if you've seen one cube (once), you've seen them all.
This, of course, is nonsense: the humble cube plays a key role in the
study of volume, congruence, symmetry, and modular structures.

The second assumption is that the main purpose in studying a model
is to develop our powers of abstract reasoning; here the model plays the